INTRODUCTION
In his Missionary Travels and Researches in South Africa, David Livingstone (69:464) described an encounter on the banks ofthe Zouga:
The Bayeiye chief Palani visiting us while eating, I gave him a piece ofbread and preserved apricots; and as he seemed to relish it much, I asked him ifhe had any food equal to that in his country. Ah,' said he, 'did you ever taste white ants? [winged termites]' As I never had, he replied 'Well if you had, you never could have desired to eat anything better. ' While in Boer country, Livingstone wrote (p. 42):
In travelling we sometimes suffered considerably from scarcity of meat, though not from absolute want of food. This was felt more especially by my children; and the natives, to show their sympathy, often gave them a large kind of caterpillar, which they seemed to relish; these insects could not be unwholesome, for the natives devoured them in large quantities themselves. In modern times, Mercer (80) notes that in Papua New Guinea, insects of many species are eaten, and they are an important part of the diet. He proposed 21 0066-4 t7 0/99/0 1 0 1 -002 I $08.00 that nutritional programs in the future should recognize this fact. In a broader context, he concluded that the predicted world protein shortage could be ameliorated by using insect protein, but that an education program would be necessary "to overcome the taboos currently held in the West. " Mercer, formerly Senior Lecturer in Entomology at the Papua New Guinea University of Technology' in Lae, further commented (82): "The majority of my students are keen consumers of a whole range of insects when they return to their villages during vacation time. I have come to the conclusion that it is the West which is out of step in its aversion to insects as food."
There is much evidence to support that viewpoint. Food preferences are the result of cultural conditioning [which is influenced by many factors (52)], and insects have long served as traditional foods in most non-European cultures.
As the species used are high in protein and/or fat (and thus energy) and many vitamins and minerals (12, 25) , the insects have played an important role in the history of human nutrition. In South Africa, early accounts (e.g' 121:363,36'7) attest to vast numbers of locusts and winged termites and to Hottentots who with access to either grew "visibly fatter and in better condition than before." More typical, however, is the complementary use of insects with other foods either seasonally or throughout the year. Insects were not only foods for the masses but foods for royalty and other elites, as in Thailand (l l), Madagascar (10,22)' and elsewhere. At the court of Emperor Montezuma and the Aztec kings who preceded him, the ahuahutle (the famous Mexican caviar, composed of the eggs of several species of aquatic Hemiptera) were specially prepared during the ceremony dedicated to the god Xiuhtecutli and brought into Tenochtitlan by native runners from Texcoco so that the Emperor would have them fresh for breakfast (4) .
Even Westerners, when exposed to some of the favorite traditional foods of indigenous populations, often became enthusiasts. Smeathman ( 1 19) states that the palm worm(Rhynchophorus palmarum) is "served up at all of the luxurious tables of West Indian epicures, particularly of the French, as the greatest dainty in the Western world." Bequaert (8) reports that some planters in the West Indies kept laborers whose sole duty was to go into the woods in quest of the large larvae of the beetle Stenodontes damicornis, found chiefly in the plum and silk-cotton trees. Broiled over a charcoal fire, they were considered a rare delicacy by immigrant Europeans and natives alike.
Insects are still widely important as food, and they contribute significantly to local economies. The Western attitude is important because acculturation toward Western lifestyles tends to cause a reduction in the use of insects, frequently in populations that are economically marginal, without affording the means by which the lost nutrition can be replaced. Western recognition of the existing and potentially greater importance of insects as food could also yield ecological benefits (29, 97) . Space limitations preclude referencing numerous pertinent publications cited in previous reviews by this author (23, 25, 28, 29) and papers pertaining to related aspects, such as use of insects in the feeding of zoo animals (31) and in the recycling of organic wastes into high-protein feedstuffs for domestic animals, particularly poultry (35, 116) .
CURRENT STATUS OF INSECTS AS TRADITIONAL FOODS
In order to present a picture that is up-to-date, the research and observations cited in this section are largely restricted to work published after 1970 Winged termites emerge in tremendous numbers during the rains; they are grilled or fried without additional fat (or may be eaten raw) after removal of the wings by winnowing. They are storable for later use. Sales are considerable (133:512), and they are "consumed in very large amounts by people of all wealth and age categories." Soldier termites, collected mainly by older women and small children, are eaten during the hot dry season. Used as relish for sadza porridge, they are considered a food for the poor and the elderly (11 ,18 ' 133) ' As a snack, fried and salted, they do not have this association, however' and are widely eaten, especially in beer halls. McGregor (71) remarked that they can be an important source of income and that "school teachers are as enthusiastic as anyone else about their collection and consumption" (p. 270). Phelps et al (102) More than 20 species of grasshoppers and locusts are used as food. They are sold widely in village markets, and species of the genus Sphenarium are particularly important (22a). They are frequently mixed with onion, garlic, and chili powder, then boiled (during which they turn pinkish-brown in color) and dried in the sun or fried. They generally assume the taste of the condiment with which they are cooked. According to Long (71) , methyl parathion, most of it applied by backpack sprayers, was the Mexican government's method of choice in combatting outbreaks occurring in the early 1990s, but grasshopper harvest as food was among alternatives being studied. Ruddle (114) found that insects of 7 orders and22 genera are used by the Yukpa, a Carib tribe along the Colombia-Venezuela border region, as a complementary food source throughout the year. The Yukpa prefer certain insect foods to fresh meat. They are discriminating in their insect choices; although dobsonfly (Corydalus) adults are abundant, weak fliers, and easily caught, they are only infrequently used as food. While acculturation was tending to decrease insect use, the reduced availability of game because of forest destruction and a great aversion to consuming recently introduced domestic animals (most of which the Yukpa regarded as pets) were tending to increase it. Thus, despite "the steady encroachment of more modern subsistence systems...insect foods have retained their importance in the less acculturated communities" (p' 94). Dufour (34) found that the most important insects in the diet of Tukanoans are those that form large, highly predictable aggregations in nature, and their inclusion in the diet is frequent and inversely related to the consumption of fish and game. Based on food-intake records obtained for November-January and May-June, fish was by far the most frequently consumed animal food, and insects were second. Fish also contributed most of the animal protein in the diet, but insects contributed l2%o inmen's diets and26Vo in women's diets during the May-June record-keeping period. Insects also contributed significant amounts of fat to the diet, 18 and 20Vo for men and women, respectively, in May-June, and 23 and 7 Vo, respectively, in November-January.
BRAZIL Insects make a valuable contribution to the diet of indigenous populations (70, 84, 103) . Posey (106) reported that stingless bees (Meliponinae) are kept by the Kayap6 simply because they are keen observors of nature and are fascinated by insect behavior. The Kayap6 recognize 56 species ofbees, mainly on the basis of ecological niche and behavioral characteristics; 9 species (including 8 species of Meliponinae) are semidomesticated or to some extent manipulated, and the larvae/pupae of7 species are used as food (104, 105) . There is a particularly voluminous literature onthe Atta ants in December 1995. At the symposium in China, almost one third of the papers presented were devoted to edible insects. As minilivestock (7, 44, 49, 50) , insects are ideally suited for a leading role (26, 28 When fed the high-quality diets used to bring conventional livestock to market condition, the food conversion efficiency of the cricket, A. domesticus, is many times higher than that of beef cattle, with the cricket having not only a higher efficiency of conversion of ingested food (ECI), but higher fecundity (1200-1500 offspring per female cricket) (90). In addition, some insects may prove suitable for industrial-scale mass production (63) .
The increasingly frequent mention of the food importance of insects by authors addressing other aspects of entomology is indicative of widening awareness. , for example, whose work in Florida on developing artificial diets for Rhynchophorus cruentatus was motivated by its vector potential, stated in passing (p. 9), "The culture of R. crttentatas on artificial diets could be a potential advancement in developing a niche for consumption of our indigenous species by palm weevil gourmets or feeding burrowing owls in captivity." And Howarth (53) 
